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Abstract
We study the production processes e+e− → H0i Z, H0iH0j and H0i νeνe in
the context of the CP violating MSSM. In a given channel we show that the
cross–section for all i (= 1, 2, 3) can be above 0.1 fb provided MH2,3 <∼ 300
GeV. This should be detectable at a Next Linear Collider and would provide
evidence for scalar–pseudoscalar mixing.
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1. INTRODUCTION
The search for the scalar particles referred to as “Higgs bosons” [1] is one of the major
goals of present and future colliders. Such particles break the electroweak symmetry and
are responsible for the masses of the fermions and bosons. The Standard Model (SM) [2]
predicts one neutral scalar (φ0) while extensions of the SM often predict several scalars,
both neutral and charged [3]. Since 1989 the e+e− collider LEP has searched for φ0. In
the final run at energies around
√
s = 208 GeV two of the four experiments found excesses
in the search for a Higgs boson in association with a Z boson [4]. Although it was agreed
that a further run with about 200 pb−1 per experiment at a centre–of–mass energy of
208.2 GeV would enable the four experiments to establish a 5σ discovery (assuming the
signal is genuine) [5], the extended run was not approved and LEP was consequently shut
down. The search for Higgs bosons will continue with Run II at the Tevatron [6] which
has a chance of confirming the existence of the Higgs boson in the mass range hinted at
by LEP (≈ 115 GeV). This region is fairly problematic for the LHC [7] and would require
several years searching in the channel h → γγ to confirm such a light Higgs. A higher–
energy e+e− collider (NLC) operating at energies
√
s ≥ 500 GeV would be an ideal place
to perform precision measurements of a Higgs boson [8], [9].
Supersymmetric (SUSY) theories, in particular the Minimal Supersymmetric Stan-
dard Model (MSSM) [10], are currently considered as the most theoretically well mo-
tivated extensions of the SM. Such models predict a rich Higgs phenomenology. The
MSSM contains 2 neutral CP–even scalars (h0 and H0), a CP–odd neutral scalar A0,
and a pair of charged scalars (H+, H−). High–energy e+e− colliders offer a very clean
environment in which to search for Higgs bosons, and the simplest way to produce a CP–
even scalar is in the Higgsstrahlung process e+e− → Z∗ → H0Z and the W boson fusion
process e+e− → H0νeνe [11,12]. The CP–odd A0 possesses no tree–level coupling A0V V
(where V = Z,W±) and the other tree–level diagrams contributing to e+e− → A0Z are
2
proportional to the electron mass and consequently negligible1. Therefore the dominant
contribution to e+e− → A0Z is from higher order diagrams. In previous works we calcu-
lated the 1–loop induced rate in the context of the CP–conserving THDM [14] and the
CP–conserving MSSM [15], finding maximum values of order 0.01 fb and 0.1 fb respec-
tively if tanβ ≥ 2. The Higgsstrahlung, vector boson fusion, and Higgs pair production
mechanisms (e+e− → A0h0/H0 and e+e− → h0H0), have all been extensively studied
(including radiative corrections [16–18]) at NLC energies in the context of the MSSM.
In recent years the phenomenology of the MSSM with complex SUSY parameters has
received growing attention [19], [20], [21], [22]. Such phases may allow baryogenesis [23],
and do not necessarily violate the stringent bound from the non–observation of Electric
Dipole Moments (EDMs) [24], [25]. The presence of SUSY phases induces mixing between
the CP–even and CP–odd scalars, resulting in the mass eigenstates H01 , H
0
2 and H
0
3 which
are mixed states of CP. This mixing affects their phenomenology at present and future
colliders, both in production mechanisms and decay partial widths [26]. In this paper we
will study the processes e+e− → Z∗ → H0i Z and e+e− → H0i νeνe in the context of a NLC.
Both mechanisms are mediated by the tree–level couplingsH0i V V , but their cross–sections
have different phase space and
√
s dependence. In the CP conserving case one of these
couplings would be zero, corresponding to the absence of the coupling A0V V . We will also
study the production of neutral Higgs pairs, e+e− → H0iH0j (i 6= j). In the CP conserving
MSSM, only the vertices Zh0A0 and ZH0A0 exist at tree–level while in the CP violating
scenario all three couplings ZH01H
0
2 , ZH
0
1H
0
3 and ZH
0
2H
0
3 are generated at tree–level.
Therefore an observable signal for all i(= 1, 2, 3) in a given mechanism (e+e− → ZH0i ,
e+e− → H0iH0j or e+e− → H0i νeνe), would be a way of probing CP violation in the Higgs
sector. Such an approach was used in the context of the THDM in [27], with related
analyses in [28]. We will calculate the tree–level rates of the above mechanisms in the
1Note that at a muon collider [13], the tree–level diagrams for e+e− → A0Z cannot be discarded
anymore and higher order diagrams would induce corrections to the tree-level rate.
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context of the CP violating MSSM, showing that in the most favourable scenarios this
way of probing scalar–pseudoscalar mixing can be effective if MH2,3 <∼ 300 GeV.
Our work is organized as follows. In section 2 we outline our approach for evaluating
the cross–sections for the above production mechanisms in the CP violating MSSM. In
section 3 we present our numerical results and section 4 contains our conclusions.
2. SCALAR-PSEUDOSCALAR MIXING IN THE MSSM
The tree–level Higgs potential of the MSSM conserves CP, which ensures that the
three neutral Higgs eigenstates can be divided into the CP–even h0 and H0 and CP–odd
A0. Recent studies [19,20,22] have shown that the 1–loop effective potential may violate
CP resulting in three Higgs mass eigenstates which cannot be assigned a definite CP
quantum number, denoted by H01 ,H
0
2 and H
0
3 (in ascending order of mass). In the above
studies it is shown that the CP violation is generated by complex phases which reside in
the µ term and the soft SUSY breaking parameters At and Ab. These phases generate
terms M2SP in the 3× 3 neutral Higgs mass squared matrixM2ij which mix the CP–odd
and CP–even scalar fields. These may be given approximately by [19]
M2SP ≈ O
(
m4t |µ||At|
v232pi2M2SUSY
)
sinφCP ×
[
6,
|At|2
M2SUSY
,
|µ|2
tan βM2SUSY
,
sin 2φCP |At||µ|
sinφCPM
2
SUSY
]
(4.1)
where φCP = arg(Atµ), and we have only displayed the contributions from the top squarks,
t˜1,2, which are dominant for small tanβ. Sizeable scalar–pseudoscalar mixing is possible
for large |µ|,|At| > MSUSY . In [22] the mass matrix M2ij is evaluated to one–loop or-
der using the effective potential techniques and includes large two–loop non–logarithmic
corrections induced by one-loop threshold effects on the top and bottom quark Yukawa
coupling. The public code which we will employ in our numerical analysis can be found
in [29]. If the SUSY phases are set to zero, the mass eigenstates become definite eigen-
states of CP. A phenomenological consequence of the scalar–pseudoscalar mixing is that
all the eigenstates H0i possess a tree–level coupling V V H
0
i with respective strength Ci
(normalized to SM strength). These couplings can be easily obtained from the covariant
4
derivative of the Higgs fields in which the non–physical Higgs fields are expressed in terms
of the physical mass eigenstates. Following the convention of [22], the Ci are given by:
Ci = O1i cos β +O2i sin β (4.2)
Here Oij is the orthogonal matrix which diagonalizes M2ij. One can easily show that
C21 + C
2
2 + C
2
3 = 1 (4.3)
Note that this sum rule applies to the tree–level vertices, although it holds to a very good
approximation if higher order corrections to the vertices are included. We will present
results using the tree–level values for Ci which we will generate by use of the program
cph.f [29].
In the CP conserving MSSM scalar–pseudoscalar mixing is absent. In this case C1 =
sin(β−α), while one of C2,C3 is identified as cos(β−α), and the other is identically zero.
Ci ≡ 0 corresponds to the couplings A0ZZ and A0WW , which will take on a non–zero
value at 1-loop. Hence to lowest order in the MSSM only H01 and one of H
0
2 , H
0
3 can be
produced in the Higgsstrahlung and WW fusion mechanisms, e+e− → Z∗ → H0i Z and
e+e− → H0i νeνe. In the presence of SUSY phases all H0i may be produced at tree–level via
e+e− → Z∗ → H0i Z, and an observable signal for all three H0i would be evidence for CP
violation in the Higgs sector. We stress here that the smallest of σ(e+e− → Z∗ → H0i Z)
should exceed the maximum rate for e+e− → A0Z in the context of the CP conserving
MSSM [15], since the latter would constitute a “background” to any interpretation of
scalar–pseudoscalar mixing. Note that the process e+e− → H0i νeνe proceeds via the same
couplings Ci, but possesses a different phase space and
√
s dependence. This mechanism
is competitive with the Higgsstrahlung process, and becomes the dominant one as
√
s
increases. We will also consider the mechanism e+e− → H0jH0k , which proceeds via the
coupling Cjk, where Ci = Cjk for i 6= j 6= k.
In the MSSM (with or without SUSY phases), the properties of the lightest eigenstate
H01 become very similar to that of the SM Higgs boson in the decoupling region ofMH± ≥
200 GeV. In this region, C1 is very close to 1, and so the sum C
2
2 + C
2
3 is constrained
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to be small (Eq. (4.3)). Therefore we expect that MH± ≤ 200 GeV will allow larger
values for the sum C22 + C
2
3 , and thus observable rates for both H
0
2 and H
0
3 in the above
mechanisms. Following the approach of [28] we will take the threshold of observability as
σobs = 0.1 fb. This would give 50 raw events (before cuts) for the assumed luminosities of
500 fb−1. Distinct signals for all three H0i in a given channel would be evidence for scalar–
pseudoscalar mixing. Note that [15] found maximum values of σ(e+e− → A0Z) = 0.1 fb
in the context of the CP conserving MSSM.
A caveat here is that extended Higgs sectors with more than two doublets or extra
Higgs singlets (e.g. the NMSSM) would also predict multiple signals in these mechanisms
[28]. We will show that the CP violating MSSM can only produce multiple signals below
a certain mass for MH2 and MH3 , and thus any such signal for a larger Higgs mass would
be evidence against the CP violating MSSM. Therefore the measurement of the Higgs
mass may act as a discriminator among the models.
3. NUMERICAL RESULTS AND DISCUSSION
We now present our numerical results which we will generate with the fortran program
cph.f [29]. We note that this program does not include χ+–W–H± contributions to the
1–loop neutral Higgs mass matrix, which have been shown to be sizeable in some regions
of parameter space [30]. The analytic expressions for the various cross–sections are given
in the literature [8]. For the WW fusion process we will use the exact expression given in
[31].
Graphs showing the numerical values of the couplings Ci and Cij have appeared in Refs
[19,22]. However, these papers were more concerned with lightMH2 andMH3 of interest at
LEP2 and the Tevatron. Detection at these colliders would require quite sizeable values
for C22 and C
2
3 . We are concerned with a NLC collider which has the ability to probe
σ(e+e− → H0i Z,H0iH0j , H0i νeν) ≥ 0.1 fb, and so we are also interested in smaller values
for C22 ,C
2
3 and larger MHi . An earlier discussion of the potential of a NLC to probe
scalar–pseudoscalar mixing can be found in [32]. However this study only addressed the
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pair production process e+e− → H0iH0j and numerical results were only presented for the
couplings ZH0iH
0
j . We shall be presenting results for the production cross–sections of
all the above mechanisms, in contrast to [19,21,22] which were more concerned with the
numerical values of Ci and Cij and LEP2 phenomenology. Since the WW fusion process
is considerably more important at NLC energies than at LEP2 energies, our analysis is
complementary to that in [21] and extends that of [32]. For alternative ways of probing
CP violating SUSY phases at e+e− colliders, see [33].
As noted in the introduction, the cross–sections for the processes e+e− → Zh0/H0,
e+e− → Ah0/H0, e+e− → h0H0, e+e− → ZA0 and e+e− → νeνeh0/H0 in the CP
conserving MSSM are accurately known [14,16–18]. Deviations from these rates would be
evidence for scalar–pseudoscalar mixing.
The presence of large SUSY phases can give contributions to the EDM which exceed
the experimental upper bound. To avoid conflict with experiment one may assume that
the masses of first two generation of squarks are well above the TeV scale while the third
generation may be relatively light (≤ 1 TeV) [24]. A recent paper [34] suggests that
sizeable scalar–pseudoscalar mixing would prefer the cancellation mechanism [25] over
the above mechanism as the solution to keep the value of EDM within the experimental
limits. Another option is to adopt a non–universal scenario for the tri–linear couplings Af
[35]. In particular, one may require arg(µ) ≤ 10−2 and Af = (0, 0, 1)A, with At,Ab and
Aτ taking maximal phases. Such a scenario comfortably satisfies the EDM constraints.
Since the scalar–pseudoscalar mixing ∼ φCP = arg(Atµ), it is sufficient to have maximal
phase in At to maximize φCP . However, two–loop Barr-Zee type diagrams [36] can violate
the EDM constraints for large tanβ (≥ 30). Therefore we will restrict ourselves to low to
intermediate values of tan β.
In our numerical analysis we will choose the CP violating benchmark scenario (CPX)
which was introduced in [21] and maximizes the CP violating effects. The CPX scenario
is as follows:
M˜Q = M˜t = M˜b = MSUSY = 0.5→ 1TeV , µ = 4MSUSY
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|At| = |Ab| = 2MSUSY , |mg˜| = 1TeV and |mB˜| = |mW˜ | = 0.3TeV (3.1)
Note that µ will be taken real while we allow a CP phase in the soft tri-linear parameters
At and Ab and in mg˜. The CP phases of At and Ab are chosen to be equal and may be
maximal. In addition, we choose the charged Higgs mass and tanβ as free parameters.
Our strategy to probe the scalar–pseudoscalar mixing requires the identification of
the Higgs signals as distinct resonances. The inclusion of the phases in At and Ab breaks
the near degeneracy among MH2 and MH3 [22], and gives sufficient splittings to allow
identification of separate resonances for H02 and H
0
3 . These splittings may be > 10 GeV,
which is sufficiently large for a NLC [8] to resolve the separate peaks. This will lead to
three different peaks in the Higgsstrahlung and WW fusion processes and motivates us to
present the individual cross–sections for e+e− → ZH0i and e+e− → ννeH0i for i = 1, 2, 3.
This is in contrast to [37] where the study was devoted to LEPII energies and the cross–
sections were summed over the three Higgs states. It has been shown in [19,21,22] that
the inclusion of SUSY phases may drastically change the size of the couplings ZZH01 and
ZH01H
0
2 for low and intermediate tanβ. In such cases the bound on the light Higgs boson
obtained at LEPII may be weakened to <∼ 60 GeV for large CP violation in the MSSM
Higgs sector. We study the potential of a NLC to discover such a weakly coupled Higgs.
In Fig. 1 the left (right) plots depict regions of σ(e+e− → ZH0i ) in the plane
(MHi ,arg(At)) for
√
s = 500 GeV, tanβ = 6(15), and MSUSY = 1000(500) GeV. In
all plots the charged Higgs mass has been varied in increments from 140 → 400 GeV,
which determines the values of MHi . Comparing the left and right plots it is clear that
lower tanβ provides larger cross–sections for H02 and H
0
3 over a wider region of the plane,
corresponding to the fact that the scalar–pseudoscalar mixing is enhanced. For H01 dis-
covery is possible over most of the (MH1 ,arg(At)) plane, with small unobservable regions
where σ(e+e− → ZH01) < 0.1 fb which occur for arg(At) ≈ 1.5(2) for tanβ = 6(15) and
MH1 <∼ 105(115) GeV. The smallness of σ(e+e− → ZH01 ) is due to the suppression of C1.
This suppression arises when O21 changes sign, which induces destructive interference in
Eq. (4.2). Note that C1 is dominated by O21 and so C1 also flips sign for tanβ = 6(15)
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and arg(At) ≈ 1.5 (≈ 2). C2 is positive in both cases tan β = 6 and tanβ = 15, and is
maximized for MH2 <∼ 150 GeV; it is minimized for arg(At) ≈ 1.5(>∼ 2) and MH2 >∼ 150
GeV for tan β = 6(15). For H02 and H
0
3 , both σ(e
+e− → ZH02,3) can be observable over
a wide region of the plane, even up to relatively large mass values e.g. for tan β = 6 and
arg(At) = 1, σ(e
+e− → ZH02,3) ≥ 0.1 fb for MH2 ≤ 250 GeV and MH3 ≤ 270 GeV. Note
that the scalar–pseudoscalar composition of H02 and H
0
3 can change with increasing MHi
e.g. for the tanβ = 6 plot with low arg(At) (i.e. small scalar–pseudoscalar mixing) one
can see that H03 is dominantly scalar for low masses, and has a much larger cross–section
than for that for H02 . As MH2,3 increases, H
0
2 has the larger scalar component and may be
produced with an observable rate for MH2 ≤ 300 GeV. The coverage for e+e− → H0i νeνe
at the same
√
s is comparable to that in Fig.1.
Fig. 2 shows σ(e+e− → ZH0i ) for
√
s = 800 GeV, tan β = 6, and MSUSY = 1000 GeV.
Ones sees that the coverage is inferior to that in Fig.1 since σ(e+e− → ZH0i ) is reduced
for larger
√
s.
Fig. 3 is analogous to Fig.1 and shows σ(e+e− → H0i νeνe) for
√
s = 800 GeV. Here
we find improved coverage compared to that in Figs. 1 and 2, since the cross–section for
this process is enhanced with increasing
√
s. For the tanβ = 6 plot with arg(At) = 0.5,
both σ(e+e− → H02,3νeνe) ≥ 0.1 fb for MH2,3 ≤ 300 GeV. The window of unobservability
for H01 has essentially been closed.
In Fig. 4 we show σ(e+e− → H0iH0j ) in the plane (MHi, arg(At)) for tan β = 6,
MSUSY = 1000 GeV, and
√
s = 500 GeV. This mechanism offers comparable cross–
sections to those for the Higgsstrahlung and WW fusion processes, and consequently is
also effective at probing scalar–pseudoscalar mixing. The best coverage is obtained at
arg(At) ≈ 0.5. Using the fact that C2i = C2jk for i 6= j 6= k, the behaviour of pair
production e+e− → H0iH0j can be roughly understood from the rate of the Higgsstrahlung
process e+e− → ZH0k . As can be seen from the plots, there are some similarities between
e+e− → H0iH0j and e+e− → ZH0k , for i 6= j 6= k. Note that σ(e+e− → H01H02,3) have large
cross–sections (≥ 5 fb) in the region where the Higgsstrahlung and WW fusion processes
have very suppressed rates. This situation corresponds to strong scalar–pseudoscalar
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mixing, since in the absence of SUSY phases one of σ(e+e− → H01H02,3) would be zero.
4. CONCLUSIONS
We have studied the production processes e+e− → H0i Z, H0iH0j and H0i νeνe in the
context of the CP violating MSSM. We showed that in a given channel the cross–section
for all H0i (i = 1, 2, 3) can be observable at a Next Linear Collider and would provide
evidence for scalar–pseudoscalar mixing. At
√
s = 500 GeV the coverage of e+e− → H0i Z
and H0i νeνe are comparable, with observable cross–sections for MH2 ≤ 250 GeV and
MH3 ≤ 270 GeV for the most favourable choice of arg(At). At
√
s = 800 GeV, the process
e+e− → H0i νeνe offers superior coverage, with a reach up to MH2,3 ≤ 300 GeV in the most
favourable cases. The scalar–pseudoscalar mixing causes a mass splitting between H02 and
H03 which should be sufficient for separate peaks to be resolved at a NLC. The problematic
region of a light H01 with a very suppressed coupling to vector bosons (V V H
0
1 ) has a
window of unobservability at
√
s = 500 GeV and arg(At) ≈ pi/2. This is almost closed
at
√
s = 800 GeV in the H0i νeνe channel. The mechanism e
+e− → H0iH0j is competitive
with the above mechanisms for probing scalar–pseudoscalar mixing at
√
s = 500 GeV,
and can comfortably detect H01 in the region of suppressed coupling V V H
0
1 .
ACKNOWLEDGEMENT
A. Arhrib is supported by National Science Council under the grant NSC 89-2112-M-
002-063.
10
REFERENCES
[1] P. W. Higgs, Phys. Lett. 12 (1964) 132; P. W. Higgs, Phys. Rev. Lett. 13 (1964) 508.
[2] S. Weinberg, Phys. Rev. Lett. 19 (1967) 1264; S. L. Glashow, Nucl. Phys. 22 (1961)
579. A. Salam, in Elementary Particle Theory, ed. N. Svartholm, (1968) 367.
[3] J. F. Gunion, H. E. Haber, G. L. Kane and S. Dawson, “The Higgs Hunter’s Guide,”
SCIPP-89/13, (Addison–Wesley, Reading, 1990).
[4] R. Barate et al. [ALEPH Collaboration], Phys. Lett. B 495, 1 (2000); M. Acciarri
et al. [L3 Collaboration], Phys. Lett. B 495 (2000) 18; P. Abreu et al. [DELPHI
Collaboration], Phys. Lett. B 499 (2001) 23; G. Abbiendi et al. [OPAL Collaboration],
Phys. Lett. B 499 (2001) 38.
[5] See for instance:
http://lephiggs.web.cern.ch/LEPHIGGS/papers/index.html
[6] M. Carena et al., hep-ph/0010338 and refs therein.
[7] ATLAS Collaboration, Detector and Physics Performance Technical Design Report,
http://atlasinfo.cern.ch/Atlas/GROUP/PHYSICS/TDR/access.html
[8] R. D. Heuer, D.J. Miller, F. Richard and P. Zerwas, “Physics at an e+ e- linear
collider,” DESY-01-011C [hep-ph/0106315];
[9] E. Accomando et al. [ECFA/DESY LC Physics Working Group Collaboration], Phys.
Rept. 299 (1998) 1;
[10] H. P. Nilles, Phys. Rept. 110 (1984) 1; H. E. Haber and G. L. Kane, Phys. Rept.
117 (1985) 75.
[11] J. Ellis, M. K. Gaillard and D. V. Nanopoulos, Nucl. Phys. B 106 (1976) 292;
B. L. Ioffe and V. A. Khoze, Sov. J. Part. Nucl. 9 (1978) 50; B. W. Lee, C. Quigg and
H. B. Thacker, Phys. Rev. D 16 (1977) 1519; J. D. Bjorken, Proc. Summer Institute
on Particle Physics, SLAC Report 198 (1976).
11
[12] J. F. Gunion et al., Phys. Rev. D 38 (1988) 3444; Proceeding of the Workshop “e+e−
Collisions at 500 GeV: The Physics Potential”, edited by P. Zerwas.
[13] A.G. Akeroyd, A. Arhrib and C. Dove, Phys. Rev. D 61 (2000) 071702; A. G. Akeroyd
and S. Baek, Phys. Lett. B 500 (2001) 142.
[14] A. G. Akeroyd, A. Arhrib and M. Capdequi Peyrane`re, Mod. Phys. Lett. A 14 (1999)
2093.
[15] A. G. Akeroyd, A. Arhrib and M. Capdequi Peyrane`re, Phys. Rev. D 64 (2001)
075007;
[16] S. Heinemeyer and G. Weiglein, hep-ph/0102117; S. Heinemeyer, W. Hollik, J. Rosiek
and G. Weiglein, Eur. Phys. J. C 19, 535 (2001); V. Driesen, W. Hollik and J. Rosiek,
Z. Phys. C 71, 259 (1996).
[17] P. Chankowski, S. Pokorski and J. Rosiek, Nucl. Phys. B 423 (1994) 437.
[18] A. Djouadi, V. Driesen and C. Junger, Phys. Rev. D 54, 759 (1996).
[19] A. Pilaftsis and C. E. Wagner, Nucl. Phys. B 553, 3 (1999).
[20] A. Pilaftsis, Phys. Lett. B 435 (1998) 88. D. A. Demir, Phys. Rev. D 60, 055006
(1999); S. Y. Choi, M. Drees and J. S. Lee, Phys. Lett. B481 (2000) 57.
[21] M. Carena, J. Ellis, A. Pilaftsis and C. E. Wagner, Phys. Lett. B 495 (2000) 155.
[22] M. Carena, J. Ellis, A. Pilaftsis and C. E. Wagner, Nucl. Phys. B 586 (2000) 92.
[23] M. Carena, J. M. Moreno, M. Quiros, M. Seco and C. E. Wagner, Nucl. Phys. B 599
(2001) 158; M. Brhlik, G. J. Good and G. L. Kane, Phys. Rev. D 63 (2001) 035002.
[24] P. Nath, Phys. Rev. Lett. 66 (1991) 2565; Y. Kizukuri and N. Oshimo, Phys. Rev.
D 46, 3025 (1992).
[25] T. Ibrahim and P. Nath, Phys. Lett. B 418 (1998) 98; Phys. Rev. D 57 (1998)
478 [Erratum-ibid. D 58 (1998) 019901; D 60 (1999) 079903; D 60 (1999) 119901;
12
M. Brhlik, G. J. Good and G. L. Kane, Phys. Rev. D 59 (1999) 115004.
[26] A. Dedes and S. Moretti, Nucl. Phys. B 576 (2000) 29; Phys. Rev. Lett. 84 (2000) 22;
S. Y. Choi and J. S. Lee, Phys. Rev. D 61 (2000) 015003; ibib D 61 (2000) 115002;
S. Y. Choi, K. Hagiwara and J. S. Lee, hep-ph/0103294.
[27] A. Mendez and A. Pomarol, Phys. Lett. B 272 (1991) 313.
[28] B. Grzadkowski, J.F. Gunion, H.E. Haber and J. Kalinowski, Phys. Rev. Lett. 79
(1997) 982; B. Grzadkowski, J.F. Gunion and J. Kalinowski, Phys. Rev. D60 (1999)
075011; Phys. Lett. B480 (2000) 287.
[29] http://home/cern.ch/p/pilaftsi/www/.
[30] T. Ibrahim and P. Nath, Phys. Rev. D 63 (2001) 035009.
[31] W. Kilian, M. Kramer and P. M. Zerwas, Phys. Lett. B 373 (1996) 135.
[32] D. A. Demir, Phys. Lett. B 465, 177 (1999); D. A. Demir, Nucl. Phys. Proc. Suppl.
81, 224 (2000).
[33] V. Barger, T. Falk, T. Han, J. Jiang, T. Li and T. Plehn, hep-ph/0101106;
D. A. Demir and M. B. Voloshin, Phys. Rev. D 63, 115011 (2001).
[34] T. Ibrahim, hep-ph/0102218.
[35] S.A. Abel and J.M. Frere, Phys. Rev. D 55 (1997) 1623.
[36] D. Chang, W.Y. Keung and A. Pilaftsis, Phys. Rev. Lett. 82 (1999) 900.
[37] S. W. Ham, S. K. Oh, E. J. Yoo and H. K. Lee, J. Phys. G27 (2001) 1.
13
FIGURES
FIG. 1. σ(e+e− → ZH0i ) at
√
s = 500 GeV in (MHi , Arg(At) plane; MSUSY = 1 TeV,
tan β = 6 (left panels) and MSUSY = 500 GeV, tan β = 15 (right panels)
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FIG. 2. σ(e+e− → ZH0i ) at
√
s = 800 GeV in (MHi , Arg(At) plane for MSUSY = 1 TeV,
tan β = 6
15
FIG. 3. σ(e+e− → H0i νν) at
√
s = 800 GeV in (MHi , Arg(At) plane, MSUSY = 1 TeV;
tan β = 6 (left panels) and MSUSY = 500 GeV, tan β = 15 (right panels)
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FIG. 4. σ(e+e− → H0iH0j ) at
√
s = 500 in (MHi,j , Arg(At) plane, MSUSY = 1 TeV, tan β = 6
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